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Most clinical tests are time-consuming, expensive and have to be performed by 
specialized technicians in laboratory environments. Indeed this kind of tests 
require sampling and labelling with fluorescent or radioactive tags. There is an 
urgent and compelling need of methods which can allow the identification of any 
disease at the earliest stage possible in a fast, direct, simple and cost-effective 
way. To fulfill these requirements, integrated optical biosensors and, in particular, 
those based on evanescent field sensing, are very attractive, especially because 
they allow for compactness, sensitive, real-time and label-free on-site 
measurements [1], [2]. They also offer the possibility to perform different 
measurements in parallel or to integrate several analytical steps, from sample 
preparation to detection, into a single miniaturized device (the so-called “Lab-On-
a-Chip” platform).  
 
Figure 1: scheme of our envisioned 
   Lab-On-Chip system. 
 
 
We present here our last results in the development of a complete Lab-On-Chip 
system that could be used as a portable device for clinical diagnostic of relevant 
analytes. As sensors, we use integrated Mach-Zehnder Interferometers (MZI) 
based on Si/SiO2/Si3N4 waveguides of micro/nanodimensions for evanescent field 
detection of biomolecular interactions [3]. Multiplexed MZI are studied in order 
to enable the simultaneous detection of different analytes.  Moreover, to solve 
some of the problems of the standard MZI, a wavelength modulation system is 
being implemented which does not require any additional fabrication process. 
Concerning light coupling into the waveguides, it will be improved by the use of 
diffraction grating couplers.  
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